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mebendazole on mullets Mugil liza
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Abstract 
Mebendazole (MBZ) is a drug commonly used in human and veterinary medicine against parasitic 
diseases. This study was designed to identify the lethal dose of MBZ for the host individual when 
MBZ was delivered at high concentration. We exposed Mugil liza to MBZ at either zero, 1, 10, 100, or 
200 mg/L, or 1 or 5 g/L, utilizing a bath treatment with a duration of 24 hours. We found no mortal-
ity in any treatment dose.
structure, such as moderate and severe hyperplasia, focal necrosis, telangiectasia with rupture of 

the MBZ. The hyperplasia observed was likely reactive response. MBZ therapeutic baths in con-

capacity and osmoregulation.

* Corresponding author’s e-mail: dcluis@yahoo.com

Introduction

on several continents and are successfully used 
in coastal aquaculture (Food and Agriculture 
Organization, 2010). In the western South At-
lantic Ocean, mullet is abundant and has a great 
consumer market (Silva and Araújo, 2000). 
There is a great deal of information about the 
use of mullets in aquaculture (Sampaio et al., 
2002). Recent studies (Heras et al., 2009) con-
clude that the nominal species Mugil platanus is 
a junior synonym of Mugil liza. Parasitic infesta-
tions can compromise the immunity of its host 

for consumption (Manera et al., 2003). Previous 

studies have reported the occurrence of such 
parasitic infestations in M. liza (Marcotegui and 
Martorelli, 2009). 

Benzimidazole-based compounds bind to the 
microtubule subunit protein, tubulin, and 
disrupt microtubule structure and cell trans-
port functions. Several chemicals in this group 

luxabendazole, mebendazole, oxfendazole, par-
bendazole, triclabendazole and thiabendazole) 

monogeneans (Buchmann, 1993; Buchmann 
and Bresciani, 2006).



152, Bull. Eur. Ass. Fish Pathol., 32(5) 2012

MBZ has been used for many years in human 
and veterinary medicine to treat parasitic infec-
tions (Dayan, 2003). Benzimidazole drugs have 

-
tion of microtubules by blocking the parasites 
vital processes, such as motility and absorption 
of glucose (Fraya et al., 1997). MBZ was tested 
to treat monogeneans and is now important to 

demonstrated (Buchmann, 1993). However, 
use of MBZ in M. liza not been previously re-
ported. The few studies that have considered 

Benini, 1998), and no histological studies have 
been previously reported. Chen et al. (2003) 
found that Stevens - Johnson syndrome (SJS) 
presents in human patients who were treated 
with MBZ. Toxic epidermal necrolysis and SJS 
are acute, life-threatening conditions. Addition-
ally, increased insulin levels in the bloodstream 
(Zawalich et al., 1986) and induction of oxidative 
stress (Locatelli et al., 2004) has been observed 
in rat models. This type of information shows 
the importance of new studies about the ad-
vantages and disadvantages, risks of toxicity 
or even the decline in quality of the product 
treated with MBZ.

The study was designed to identify the minimal 
lethal dose of MBZ when delivered in high-
dosage concentrations. We found no mortal-
ity in any of the treatments. 
that received 10 mg/L MBZ or more showed 
dramatic changes in gill structure.

Material and methods
M. liza juveniles with mean weights of 0.15 (± 
0.07) g and with mean total lengths of 2.79 (± 
0.18) cm were trawl-caught in a stream that 

in the laboratory for one week prior to begin-

aeration (porous stone) with a photoperiod of 
12/12 hour light/dark. Water parameters (sa-
linity, pH, dissolved oxygen, temperature and 
ammonia) were measured daily. Water was 

Juvenil® 45% CP (Rio Grande Do Sul- Brazil), 

Two 24-hour long experiments, each in MBZ 

treatments ranged from zero to 200 mg/L, 

treatments were established as follows: A1 = 0 
mg/L (control), A2 = 1 mg/L, A3 = 10 mg/L, A4 

treatments were as follows: B1 = 0 g/L (control), 
B2 = 1 g/L and B3 = 5 g/L. Each treatment had 

MBZ, the water was completely renewed. 

with 0.1% Tricaine mesylate (Tricaine methane-
sulfonate, TMS, MS-222), and necropsy was 
performed to examine the gills, oesophagus, 
stomach, intestines, spleen, liver, kidney, heart, 
muscles and abdominal cavity. Gill samples 

stomach, intestines, spleen, liver, kidney, heart 
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was designated to be 2 to 5 cell layers on the 
lamellae , moderate hyperplasia was designated 
to be 5 to 10 and severe hyperplasia was desig-
nated to be 10 or more cell layers on the lamellae 

on automated equipment LUPE PT05 and were 
embedded in Paraplast®. Sections were cut at 3 
μm on a LUPE MRP03 microtome. Histological 
sections were stained with hematoxylin-eosin.

Results

deaths and no observed signs of toxicity. Histo-
logical analysis of the gills showed light hyper-
plasia in the control treatments (A1 and B1) and 
A2 (1 mg/L). High survival rate was observed in 
all treatments. We did not observe any gross ab-

gross exam was immediately followed by micro-
scopic examination of fresh gills, which did not 
contain parasites. Fish treated with 10 mg/L or 
more, showed changes in gill structure, moder-
ate hyperplasia and severe hyperplasia, focal 
necrosis, telangiectasia with ruptured pillar 
cells, metaplasia and increased mitotic activity 
(Figures 1, 2, 3 and 4). The histopathological 

stomach, intestines, spleen, liver, kidney, heart 
or muscles. 

At concentrations of 10 mg/L and greater, all 

lamellae. Several cases of hyperplasia of second-
ary lamellae caused lamellar fusion.

necrosis in the gills.

-
lyzed showed squamous metaplasia, while in 

showed squamous metaplasia.

Telangiectasia and rupture of the pillar cells 

in each of the A4, A5 and B3 treatment groups, 

treatment group.

Discussion
MBZ is one of the more widely used benzimi-
dazole-based compounds in this group (e.g., 

-
bendazole, mebendazole, oxfendazole, parben-
dazole, triclabendazole and thiabendazole), but 

found that 24 h treatment of 0.01 mg/L removed 
all Gyrodactylus elegans from Carassius auratus 

Dactylogyrus vastador. Bath 
treatments with various MBZ treatment levels 
against monogeneans have been reported (Chan 

However, there are also indications that mono-
-

longed exposure (Waller and Buchmann, 2001). 
The MBZ dosage recommended for the treat-
ment of Pseudodactylogyrosis in eel farms is 50 
and 100 mg/L (Mellergaard, 1990). However, 
other authors obtained similar results with the 

MBZ concentrations of 1 mg/L (Stoskopf, 1993). 

of 1 to 200 mg/L in water. 

Other chemotherapy is used to control parasitic 
diseases such as formaldehyde. There are no 
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Figure 1.

Figure 2.
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Figure 4.
Bar = 200 μm.

Figure 3.
staining, Bar = 200 μm. 
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studies demonstrating the formaldehyde ef-
fectiveness for the parasitic control and chemo-
therapeutic toxicity for M. liza (Pahor-Filho et 
al., 2012). 

However, Stevens-Johnson Syndrome (SJS) has 
presented in human patients who were treated 
with MBZ, and its antineoplastic activity may 
present a potential toxicity (Martarelli et al., 
2008).

-
ent authors, we designed this study to estab-
lish whether a toxic dose of MBZ is capable 
of causing mortality. We observed no mortali-
ties in our study, but surprisingly, we found 
severe gill lesions. Histologically, a series of 
gill damage was observed. Light hyperplasia 
was observed in control treatments (A1 and 
B1) and in A2 (1 mg/L); however, these lesions 

natural environment. 

The mode of action of MBZ is poorly known; 
however, it has been proposed that it forms as 
a result of oxidative stress and metabolism, 
forming reactive oxygen species (ROS) (Locatelli 
et al., 2004). Therefore, it has been suggested 
that cases of necrosis observed in this study 
may result from oxidative damage or may 
be the direct action of MBZ because it acts on 
tubulin, damaging the cells structure (Frayha 
et al., 1997).

Mizuno et al. (2011) reposted stimulation of 
immune cells, such as monocytes, which gener-

of human cells to MBZ. In addition, Chen et 

al. (2003) found an association of MBZ with 
Stevens-Johnson Syndrome (SJS)/Toxic Epider-
mal Necrosis (TEN), suggesting the involve-
ment of mediators in the immune system. The 
heightened proliferation of cells, in some cases 
modifying the structure of simple epithelia and 
promoting the fusion of secondary lamellae, can 
still be an adaptive response of the organism 
by increasing the distance between the external 
environment (toxic agent) and blood (Sepici-
Dinçel et al., 2009).

Telangiectasia and rupture of pillar cells is as-
sociated with chemical and physical trauma and 
may be the result of managing more severe met-
abolic waste or chemical contaminants (Roberts, 
2001). The telangiectasia and rupture of the 
pillar is commonly reported in situations of 
contact with toxic substances, and their severity 
varies with the chemical species and exposure 
time (Schwaiger et al., 2004).

In conclusion, MBZ used in therapeutic baths 
at a concentration equal to or greater than 10 

the respiratory and osmoregulatory capacity. 
In the protocol of this study, there were no 
observations in the post-shower, so is not pos-

no possibility of reversal of histopathological 
changes observed.

The authors would like to thank Estação 
Marinha de Aquícultura (EMA – FURG), CAPES 
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